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The Vegas ROM Diagnostics a^-e ussi i" the Tallowing environments: 

1.' L'sei' Selt Test 

2) Board level Eurn-IN 

3) Board Level test 

4) Final S/stem test 


Brie'f Descriotion o-f above: 

1) User SeH Test 


This IS the eouivaien-; o* f-e -'s K'ernal Test. The tests '•ur here are a sucse: :* t'cse 
r'jr in Eurn-Ir,, V.^hen the test comoletss a "System Good" or Svstem Bac E’r;- cocs 
miessage is ciscia.ec in 4C colum- te. t. Mo' Vclatile Ram (NyP; is not jse: *c' test 
status storage. 


2) Board Level Burn In 

Vegas boards will have a bur-' in -eriod c? acoroi; 41-: hours tor initial oroauotic*. 
Durn: this time the boards are oowe- and temoe-ature cycled. During each oowe' o- : ole 
a grouo ct tests are run several ti.mes. At the end ct the cycles the test status is stc's: 
in Ko- Volatile Ram (KVR; and the bsa'O awaits ocwer down. On each power up test status 
IS read bacK ■‘'cm KVR. Atter bur- ■- the post BI tester reads back NVF test -esuits. 

3) & 4) Board and Final System Test 

In these s-.ircnmenis. or anvti.me dist-'-based diagnostics are running, an c- ail c- •.”? 
built in ROM tests ca“ be run, T-is is achie.-ec using a table o- oointe-s sta"ti-c at fe 
3rc C" te c- the diagnostics. 


The ROM Diag-cstics a-e b-oKe- into two oa-ts: 
1.' The Test Seoue-isr 
2' The tests 


The Test 3eauen:er is described ne: t in detail. For a description ot the individual tests 
see cage i. 






Overview 


1> "The Test Sequencer 


This Diece o-^ code is resDonsibie ^or de-termining whai the test environmer: is, runnirg 
the aoprcsriate tests and stO''tng 'diSDlaving the test results. The secuence'’ suDs^vises 
both Burn-In anc User SeH test. The seauencer is not used with disk basec diagnostics ' 
eg boars tunccional test ) but the tests themselves can be called i-f reauirei, 

The sequencer determines the test environment using signals brought out on the 
Burn-In connector on the -front LH5 o-^ the logic board. The inout signals are SWO, SWl, anc 
DIAQSW. SWO L 1 are the open and closed apple kevs resp. and also button 1 1 2 resc. on 
the game I/O connector. DIAGSW is an unused Mega // input ( originalh intended as a 
mouse button down input ). 

The following table shows the di-f-ferent possibilities -following a processor reset t 
including power up h note the User Sel-f test is invoked ei-.actly the same wav as on the //'e: 


Soft Switches for Burn In/Self tfst 


! D!AG”y’*E*' Si.T 

1 si-j; 1 

MODE 1 



C i C- : 0 ‘ Norriial Fewer ijf 


G ' i ■ Coorrc:' Fane' 


0 ' : ' 0 I Cc’d Restart 


G ' : ' ! ' It'* Diagnost'C. no wr Wv'R 


S’l.fLPG 


SEuF 


£1 Diagnostic , wr f-fJF. 


je^f Diagnostic, no wr r-f/F i 


“est s/w 


Ecuate Names ' 


N'-r r'e-, CA Ke-' ! Fr«r. Keyboard 


■ — E! Connector eii 


Nc-Si a. 'wr NVF = write test STATUS registers 
tc No* ’-'c'atile Fairi. 

b,' DlftCTr'^E (MSc iCOfi) is active 'o eg MS£=C' is a rn 
on tte E-.’'n In connector ( = DIhGSw' on connector 

c) With no Keyboard c’vggec in SUO 4- I are = 0 as ooDosec 
tc 1 or ,a .■■•■'e. A Vegas will not run Se'f Diagnostics 
or pct.'S* u: when the keyooard is not attache-:. 



















The seauencer determines what tests to run -from a la bit test-masK. This test mask is 
•fiuec IP rom ) tor User Sei-f test and orogrammable ( using NVR set ud bv the Pre-Bum-in 
tunctional tester ) in Eurn-In. This allows the board manutactunng site to e;;oe''imeft with 
turning di-f-ferent tests, particularly ram tests, on and ott to see which tests cat:" ths 
most failures. 




Tes-t Sequencer: User Sel-f Tesl 


The tests '■un here are a subset ot those run in Burn-In. User SeH Test mav be invoKeb 
in sevei-al wavs' 

I.' Press Ccntrol-Ooen Aoole-CloseS Aocle-fieset ( retro onlv ) 

2) Press Control-Funct-Open Apple-Reset ( Cortland only ) 

3) Press Open Apple-Closed Apple on power up ( retro only ) 

4) Press Funct-Open Apple on power up ( Cortland only ) 

5) Press Game I/O buttons BTNO, BTNl on power up 

The test takes appro;- 3' seconds to complete. During most o-f this time the test numbe" 
being executed is visible on the bottom center O'f the screen -followed bv 6 zeros, 

A-fter all tests have been s-jccess-fully completed a continuous 1 KK: 1-second beeo is 
emitted and a 'S''Ste"' Good' message is displayed on the screen. Tns beep is usee 
manu'factu'inc to test t'^e speaker at ■final system test. The svstem can now be neboctec c 
pressing Control-reset. 

If an-v tests fail then a e K'H: 1-second beep is emitted. : ste- 5-: .-.ABBZCZI 
message is oisola.-ec on tne lows'- LHS ot the screen anc a stagge-ed 'AAEBCCDC is als: 
disolaved on the uooe'- LHS to helo reading the error code in the evert c* a failure. 
'AA' IS the test number that failed and EE-DD is the fail cods. See individual tests fc* 
com:Dlete fail codes. 

A.\''D, 1 arc disk pert phases 1 L 2 are used to tell the outside wo'lc that the test 
sepuence is ongong/complete and anc that tre L'UT has oassed/failec tne sel* test ' see 
Ann.nciatpr table above J. N’.'R is never read or written to bv the seouerce'. Some o* tre 
tests m.a. use KVr but i* sc the- will restore its contents afte- tne test is complete. 

C-ru'-e e.,.e+6T test IS per-*pnmed With the housing cover or sc it is net oossiole to 
monitd- Sel- Test on the bum-j'- connecton, Instead the disk phase lines a-e usee, Tne 
Phase lines .vs'-e ca'-e*uH;' chosen so that it wo'ulfl not af-'ect an'-- oeripneral ois- oe.icse 
inc.uoing UniDisv -.Z that tne use- ma' have connected during Usen Self test, 


E'-'c- ccces -c Esta 2.2 and later rom releases: 



Checksum 

Pam Moving Inversions 

Softsw'itcn 

Pam Address 

FFI Speed 

Serial I/O 

Real Time Clock 

Batterv Ram 

Front Desk Eus 

Shadowing 














The tssi: number followed bs c :eros is displayed just prior to calling each test and during 
execution of the test. This :s done so that if the test hangs it is still possible to 
determine the most likely cause of the fault bv reading the test number AA. a test 
number followed bv ceres is oisclaved on the screen for more than 35 seconds it is likel ■ 
that that test has hung. 

Note that the test number is not displayed during the Moving Inversions Ram test i 
insteao you see the hires or suoer res screen ). 

Also for System Bad'- 

If the system fails self test the fail code bytes i6) preceded by a are transmitted to 
the printer port. This allows automatic error logging in Cork's Final System test. 
assuming the fault is not very serious and the serial ports are working ). The control Panel 
settings are ignored and the default settings for port 1 are used instead ( except for the 
baud rate which is set to 1200 ). This will also provide a means reading the error code if 
the video is not wonking oroperly ( le a Mega // Softswitch orobiem ). 


Note; 'A System Bad; FFxxxxxx' message means the system went into Burn In diagnostics. 
This should not occu'' in Self Test but if it does then there is procacl a haf’dwa''s o'oble’- 
with tne Mega -■ ■■. This er^c.' message is give-- because the seouencs'- e.voects Bates'' Ran 







e) The -first part o-f the rom checKsj'r, test ( which is the very -first test ) does 
register based ram test -for *0000 to *0400 in bank zero. This prevents a rom error cod 
being oresenteo when there is reallv a ram problem ( the rom checksum routine uses so" 
ram )■ 


; Self Test Annunciator^DisK Port Truth Table: 

; Note: Use an LEDs connected via a buffer to game I/O connector or 
; disK port to verify Ul/T without VDU. 


1 1 ANO 

1 m 


MODE, 1 

,1110 1 - 1 

' P 

' c 

' Te 

t running 1 



■' Te 

ting ccmriete. a'' tests pass ' 


- ! 

^ Te 

ting ccmc;!ete, s test failed i 

- -^iSf 1 

! Phase : 


7ina' S-/Stern Test with cover on ' 

1 13/1C 

i 17/lS 

! <- 

BI Connector Pins 1 


Note: Corf uses d'st cc't phase lines L P2 to match Af-JO L Pf-i] 












Test Sequencer: Burn In 


In Burn In the number o-f test cvcles the board per-forms be-fore awaiting power dew- is 
programfriabls bthe Pre-Burn-In Functional teste'' ). Thus altering the pewe- cycling 
time becomes easv. The tcllcwing is a list or NVTr registers usee cv the F'-e-Burr Ir 
teste'-, El nerr. diagnostics, anc tne Post El teste--: 


ei. STATU! T! : 
BI.CDLNTER DS 2 
ei .PASSES DS 2 
81.FAILS DS 2 
8I.LASTF DS 2 
CYCLES .mx DS 2 
VALID.CHK DS 3 
SI.ALT.WSK DS 2 


Results'-) Stored by RCM diagnostics 
(Counts the number ot test cycles done -) RCti Diag 
(Number ot cycles passed -> RCM diagnostic 
(Number ot cycles tailed -) RCM diagnostic 
(The cycle the last tail occurred on -) RCM diagnostic 
I# Test cycles per power cycle -) Pre SI Tester 
(3 byte check signature -> Pre 81 Tester 
(What tests to run -) Pre 81 tester. 


These registers wc.-y' in the manufacturing process in the tpllcwing manner: 

a) The P-e-EI bca-d tester tests the boa'-c anp i^: it passed sets up the ^oilcv.i-'g - 
registers: CYCLE5..MA):, VALIE ‘.nE::':. 5I.ALT..MASK. Each bit ir the 1- bit BI.ALT.MASK 
rep''esents a test in -om anc mav be turned on or o-f-f. 

b) When tne bca-d is ir. Burn In the sequencer looKs For a certain sequence ir the 
VALID.CHE'EK 0''tes. I-' this secuence is not -found then the Pre-EI tester failed to eet uo 
MV'S or the UUT/NV'F is bad so the test nalts setting the FAIL.LED(D). IF this secuence is 
correct then the tests masK EI.ALT.MASK is used instead of the default masK. The e-'ti-s 
test secuence is reoeatec ^o' a number cycles * CYCLES..MAX. Whs'- tne cvcles ars 
comoiets the co-we-- cf- annunciato- is activated to tell the BI controller that tne U’JT is 
inactive and read' to cow-er down. Test fail status ( if anv ) is stored in to be reac : 
the ?ast-EI teste-. Annunciators AMC- i AM: are toggle sc that the Bu-t Ir controlis- :a- 
monito' all boa-cs in the BI over < see Annunciator table later on i. 

c Tre Fost EI teste- rsacs all NVR registers from whicr it ca^ dete-mi'-'S t's 


I- tne board execute; :o--ect # test cycles (BI.CCU.MTE.=: ' 

2' U'nstr.g- tne boa'c failec at an- time during EI 

3) He-/.- often it failed (EI.FAILS: 

A) When the fail s occurreo (EI.LASTF) 

5) W-at test last failec anc its erro'- coae (EI.STATUS) 

The tester additicnall-.- checks that BI.COUNTER = BI.PASSES BI.FAILS anC alsc that 
VALID.CHK still contains the check evtes out tne.-s b v tne Pre-EI tssts-. If these c.nec-: c.: 
then tr.e above results 1-S are valid. The coard is then functionally tested again. 

H the bca''d passes, the teste- resets NVP to it's default co'-tents as set uc b- t.r-e 
^'irmware on a svstem oow'enng uc for the first time. 
















ROM "Te-s-ts aLk/a.i 1 a-bl e ; 

Phis is i list 0 *' tssrs in ROM: 

PAGE 


Tests aviilable: 

Note: Each TEST NO corresponds to a bit in the 16 bit 
C reoister on calling DCT'.SEQ. H the bit is true 
then the test is run, else it is skipped. 

The test subroutine must clear the carry if the 
test passed, else set the carry. The sequencer 
autcmatically passes a skipped test. Two different 
groups of tests can be run as defined in the equates file 
(a third set can be de-ined in Battery backed up ram); 


TSi" NC ' Tesv s' oerformed 











ROM Tests 


SvH-terr. Sel* Test errors a^e in the -format: 'S'/stem Bad: aaBECCDI" 

Seria] Tests ( J. Reynolds ) 

The serial chip registers are tested -for Read/Write. Then an internal looo back test is 
per-formed. 

Error code AA= Oc. BB is as follows: 

BB= 01: Register R/W 

04: T>! Buffer empty status 
05: T:: Buffer empty failure 
06: All sent status fail 
■ 07: R:: char available 
OS: Bad data 


Ram 1 ( R. Carr ) Moving Inversions 

This checks banv c ram o^ages 0 th'^-u' <5 non-destructivelv and then tests the ■'ema:".;"; 
'■am in bank C. This is '■eoeated fc banks sOlt tEO. *E 1. 

Error code AA= 05. EBCC= Address 


ROM Checksum (KRG) 

This computes the checksum o* Banks tFE i iFF and compares it against a known good 
value. 

For a fail "RM" aoo'ears on too LK5 of screen. This is done as there is a reasonable chance 
that the s-zstem will crash oe^'ore p-intinc the erro'- code. 

Er-o’ cede AA= '01, BE= Failed checksum-. If DD=1 the the test er'countered bac rar and f-s 
er-„. -gng je j ram er-or code simila- to the MO'.'IRAM errorcodes. 


Speed (KRG) ' 


Here the -elative sc-eec c-‘ the video ccunte-s is comoared td the s'-str'r scee: in -'ast 
and slcv.- modes. It cher-'s that the s-'sten is cac-abie of switching speed, f at the FrI 
slcv/s do'wn when accessing the Mega ' and that the vioeo counters are wcrkir.c. 

Error code AA= 05. BB=1 soeed stuck slow, EE=; speed stuck fast. 


Battery Ram or NV^ (lORG) 

This tests the 555 bvte Non Volatile Ram non destructively. An address uniqueness tests 
IS followed bv a pattern test. 

Error code AA= 05. 

BE'- 01 is address test and CC= bad address value 
E5= 05 IS me-'nd'"- fail an-; CC= oattef,. DEi= acd-ess 







So^t Switches/STATEREG (KRG) 


This tests all sc*t switches bv setting/testing and clearing/testing. Sig-t ct the 
sottswitches have an eauivalent bit in the STATEREG and these are also testec. All 
combinations ot setting/clearinc a sottswitch directlv and with the STATEREG are tested. 
Error code AA= 02» BE= STATEP'eG bit. CC= Read sottswitch address. 


Front Desk Bus (KRG) 

Reads the entire FDB processor rom into Vegas memory and computes a checksum. H 
this IS as expected then the FDB processor is functional and all the language layouts are 
correct. Test works with REV 2 and subsequent revs of FDB processor. 

Error code AAa 09, BBCC = Bad checksum found. If DD=01 the the FDB toolcode 
encountered a fatal error and no checksum was computed. 


Ram Address (RCarr) 

This 1 = a ram test testing unicus addressing caoabilit'/ of Vegas ^am. Address unioueness 
between oani'e is also tested. 

Emcr code AA= 04. iE= Failed Ban*-' No, C2= Failed bit. 


Clock Test (KRG) 

Performs a R/'w test on the 32 bit clock registe.'. The time is restored after the test i to 
within a second ). 

Er''or code AA= Oc. EECCDD net used. DD=C'l then a fatal er''o" occurred and the test 


Shadow Reoister (J. Reynolds) 

Tests the ♦unctionalif. of the shadow register. 


Interrupts (J. Reynolds) 

Tests Mega ■' / and VGC caoacilif" of generating interrupts. 
Er-o- code AA* OB. 


BB= Cl-: VBL interruot timeout 
BB= 02: N'EL IPG. status fail 
BB= 03; 1^4 HC INTERRUPT 
BB= 04; 1/4 SEC INTERRUPT 
BB= 0!: — 

BB* Oe; VGC IRQ 
BE= 0?: SCAN LINE 

Burp In error 










CAllino rom tests usino Tesi Pointer Table: 


The test pointer table resides at DIAGNQSTICS+2. Currently the diagnostics begi- at 
*FF7400 ! this IS not expected to change > so the table begins at *FF7402, The tist 5-:e is 
the sice o-^ the table followed b/ tne 2 bvte pointers themselves. All tests ocincec t: are 
in banK $FF. For Alona 2.0 the pointer table starts at $FF7430. For Beta 1.0 anc late- it's 
at $FF740:. 

To call a diagnostic routine simply JSL to the address pointed to by the table. On returr 
the carry tlag is clear it the test passes or set it it tails. For a tail) the error status is 
stored in the S TST.STATUS registers - see source code tor location ( currently at $000315 
and IS not expected to change ). The error codes are the same as those in selt test. You 
should clear these registers betore calling the test routine. Enter with Data Bank * $00. 
Native mode and S bit data and index. Return will be in Native mode with the M. X and data 
bank in unknown states. Note that the main ram tests are destructive above $0400 in all 
banks ' Outside ot the ram tests all other tests use memory in bank $00 -from $0000 to 
$1FFF. 


SKF 2 

» Test ocinte- tads 
> Poi'^ts tc tests 1 " Ban*-' $FF 

♦ Tests must "eturn with RTL i.nstruction 

♦ ' This allows dis-' s 'w to look uc the pointe'" table and 

♦ call the tests -rom any bank ). 

TST.TaE DFE T3T.TAE.E-+-3 -.Number o-f oointers times 2 
SK? 1 

DW RCM.CHECKSUM ;Test 1 12-JKrom 

D'v.' MCVIFaM :Teit 2 Ram: Moving Inversions 

DO.'3CFT.SV iTest 2 Mega ’ ' i. Statereg so-ftswitch test 

D'.ORAM.ADDR ;TE:T 4 Ram.: Addressing 

D'V FFI.SrEEI ;Test ! Fo; tast. slew mooe chec;-' 

D'V CL'CCK :Test ■ Real Timis Ciccc 
DV BAT.RaK :Test Hatte'-- ran 
DW FDE :Test « F-ont Desk Bus 
DW SHADOW.TST ;Test OA 3hadC'.> 

DC S£'P..DEBUC’ :Dc tollowing 'test tor debug only 

DV TESTl -.Fails i-f a ket is pressed 

FIN 

DW CUSTCM.IR-D, ;Test OB Interruots 
SKF 1 

TST.TAB.E ECU <- ;End ct test ooir.ter table 
DW EXT.SE'3. iPointer tor Disk s/w- 
syy I 

El .MASK EG.U % 11111111111111 11 (Tests- to ru,-- i^ in BI and BTNO = 1 
SELF..M.ASK E 2 -.U M 11111111111111 : (Tests to rj- i- ea'j - 3 =- 
EI.3ELF.MASK E-2-.U M 11111 i lO-C 11111 1 (Tests tc 'un in El anc BTNO =0 










Using Ba'tterv Ram ( NVE ) -for Burn In 


The pre Eurr In tester is required tc set up the tollc/.'ing NV'H registers: 


BI.STATUS : Set tc zero 

BI.COUNTER : Set to zero 
BI.PASSES : Set to zero 

BI.FAILS : Set to zero 

BI.LASTF : Set to zero 

CYCLES.MAX ; Set to number o-f B! test cycles. Currently this should by 2c tor a 20 
minute power on cycle time. 

VALID.CHK ; Set to SCBD2C7 

BI.ALT.MASK : Set what tests to run. Normally tFFFF tor all tests. 


Writing to NVR ( Pre Burn-In tester ) 

The registers above start in location $A1 in NVR. The easiest way to write t: then- is t: 
call the TOL'RITEHR hooK. This copies a page o-f mam ram. starting at SE102C0 tc NVR, The 
first register, EI.STaT'JS. is at location $E102C0 tAi = $E103cl. 

Reading NVR ( Post Burn-In tester ) 

Use TOREADER tc retrieve the contents o-f these registers a-fter Burn In. T.ris routine 
loads NVR into a page in mam ram starting at location $E102C0 so the first registe:" is at 
lElOSel as before. 


The locations o-*' TCREACER and TOWRITEBR car, be found in the file BANKFF.EG.UATEE; 
used m the bani-' sFF rom source. Currentl-.- TOREADBR is at SEIOO:?^ and TCWRITEER at 
SEIOOJC. 




